. After inoculation, blood was taken twice a week for biochemical liver function tests. Glutamate pyruvate transaminae (GPT) was determined with commercially available manual colorimetric kits (Marco Pharmaceutical Co., Nagoya), and gamma glutamyl transpeptidase (GGTP) with commercially available gamma-glutamyl-alphanaphthylamide kits (Marco Pharmaceutical Co., Nagoya). Mean values for normal chimpanzees in our laboratory are 25 KU (SD = 4.5) for GPT, and 5.6 mu/ml (SD =1.1) for GGTP. Liver needle biopsy specimens were taken twice a week and divided into two portions. One portion of the liver tissue was fixed in buffered Table I . Clinical materials for experimental infection of chimpanzees formalin for light microscopic examination.
The remaining portion was fixed in 2.5% glutaraldehyde, followed by post-fixation in 1% osmium tetroxide, dehydrated in graded ethanols, and embedded in epoxy resin. Ultra-thin sections stained with lead citrate and uranyl acetate were examined with an electron microscope (JEM 100CX, JEOL Ltd., Tokyo). Liver biopsy specimens obtained before inoculation showed no pathological change in either of the two chimpanzees.
Cross-challenge study: One chimpanzee (No. 48) had been inoculated with acute phase serum from a chimpanzee (the second passage material of the strain F of NANB hepatitis agent in chimpanzees).
The chimpanzee's serum was kindly provided by Dr. R. H. Purcell, N. I. H., USA (7). The chimpanzee developed biochemical and ultrastructural evidences of NANB hepatitis. After recovery from hepatitis, he was re-challenged with the same inoculum, but developed neither clinical signs nor ultrastructural evidences of hepatitis. He was subsequently cross-challenged by inoculation with the same serum as that given to No. 54.
RESULTS
No. 54 showed a slightly elevated level of GPT (above 30 KU) 13 to 22 weeks, and of GGTP (above 7 mu/ml) 4 to 30 weeks after inoculation (Fig, 1) . Liver biopsy specimens showed mild lymphocytic infiltration in portal areas 7 to 8 weeks after inoculation.
No. 59 showed a slightly elevated level of GGTP (above 7 mu/ml) 4 to 26 weeks after inoculation (Fig. 1) . Liver biopsy specimens showed severe lymphocytic and plasma cell infiltration in portal areas and hyperplasia of Kupffer cells during the period from 4 to 16 weeks after inoculation (Fig. 2) .
Electron microscopic examinations of the livers of both chimpanzees revealed peculiar cytoplasmic tubular structures in hepatocytes from the 4th week (Fig. 3 ). They were electron-dense circular structures in the cross section and consisted of two parallel walls when cut longitudinally. (Fig. 4) , sponge-like inclusions composed of a dense matrix and irregularly arranged membranes (Fig. 5) , and aggregations of microtubular structures with a stacked-disk appearance, measuring 20 nm in diameter (Fig. 6 ).
The microtubular structures had cross bandings when cut longitudinally.
There was no serological evidence for type A or type B hepatitis.
No. 48 developed neither clinical signs nor ultrastructural evidences for hepatitis after the cross-challenge inoculation (Fig. 7) . Therefore, the outbreak of epidemic hepatitis in Shimizu City might have been caused by a NANB hepatitis agent similar to the F strain. These results suggest that NANB hepatitis agent is closely associated with not only post-transfusion hepatitis but also epidemic hepatitis.
